MILITARY SPECIFICATION

MIL -8-19500/110C

SUPERSEDING
MIL -5-19300/110B
8 November 1965

SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, LOW-POWER
TYPES 2N328A AND 2N329A

1. SCOPE

This s

cation is man
ments and Agencies of the Department of Defense.

for use

all -

1.1 Scope. This specification covers the detall requirements for 2 PNP, silicon, low-power
transistor.

1.3 Marxioum ratings.

1.2 Physical dimensions. See figure 1 (TO-$).

Prl/ | vcBo | VEmO Vero Tstg and Top
1.4 Vde Yde Vde <
400 50 -30 -40 (2N328A) -85 to +300
-35 (2N320A)
Y/ Derate linearly 2.38 mW/*C for T, > 25°C.
1.4 Primary electrical characteristics.
bFE Vep(sat) vpe(sat) Ingn
Limits | VCE = 0.3 Vdc [Ic = -10mAde [ Ic = -15 mAde | Ic» -3mAdc | Vep» -5 Vde
Ic = -3 mAdc Ip= -2mAdc |Ig = -2 mAde _ip = -1 mAdc Ig = 3 mAdc
2N328A | 2N320A 2N328A 2N320A 2N328A | 2N329A | 2N328A | 2N329A
Vdc vde Vée | véc | wHz | mz
Min 18 e - —-- - . 200 250
Max 44 88 0.3 -0.4 -1 -1 .e- .

FSC 5961
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2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation {or bids or request for
proposal, form a part of the specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-8-19500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY

MIL -STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-S8TD-750 - Test Methods far Semiconductor Devices.

(Copies of specification. standards, drawings, and publications required by suppliers in con-
pection with specific procurement functions should be obtained {rom the procuring activity or as
directed by the contracting officer.)

3. REQUIREMENTS
3.1 General. Recuirements shall be in accordance with MIL-6-18500. and as specified herein.

3.2 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used
herein are defined in ﬁ%-ﬁgﬁa.

3.3 Design, constructjon, and physica. dimensions. Transistors shall be of the design, con-
struction, and physical dimensions shown on figure 1.

*  3.3.1 Lead material and finish. Lead material shall be Kovar or alloy 52. Lead f{inish shall be
gold~piated. {L-eads may be tin—oated if specified in the contract or order, and this requirement
shall not be construed as adversely affecting the qualified-product status of the device, or applicable
JAN marking (see 6.2)).

* 3.3.1.1 Selectivity of lead matertal. Where choice of lead material (see 3.3.1 above) is desired,
it shall be specified in the coatract ar order (see 8.2).

3.4 Performance characteristics. Perfarmance characteristics shall be as specified in tables [
O, and IIL.

3.5 Marking. The following marking specified in MIL-5-18500 may be omitted from the body
of the transistor at the option of the manufacturer:

(a) Country of origin.
(b) Mamfacturer's identification.
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NOTES:
1. Metric equivalents (to the nearest .0l mm) are given for general information only and
aremeduponlmchszslmm .

2. Beyond riradius) maimim, j shall be held {or a misumum length of . 011(.28 ==).

3. k measured from maximum 8D.

4. Outline 1n this zone is not controlied.

3. 0D shall aot vary more than  010(, 25 mm) in 2zone P. This zone is comtrelled for
automatic handling.

6. Leads at gage plane . 054 «+ .001-.000(1. 37+.03-.00 mm) below seating plane shall be

- within  007( 18 mm) radiue of true position (TP) at maximum marerial condition (MMC)
rehuve to tab at MMC The device may be measured by direct methods or by the gage
and gaging procedure shown in ligure 2.

7. Bb; applies between L) and Ls. @b applies between L3 and L mintmum. Diameter ts
uncontrolled in Ly and beyond L minimum.

8. Ali three ieads.

8. Al leads electrically insulated from the case.

0. r{radius) applies to both inside coraners of tab.

L2
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NOTES:
1. The location of the tab locator within the limits indicated will be determined by the

ab and uange dimesasioans al mU WVIGC WII‘ Chacked.

2. The [ollowing gaging procedure shall be used:

ne measured -hn" ha insastad . il ita asatine nlana
Uag s ted until ite seating plan

=.010(. 25 mm) {rom the seating surface of the gage. force of 8 & .5 oz. shall then
be applied parallel and symametrical to the device's cylindrical axis. When examined

vizually after the {oree annlication (the fares naad N0t he rem wvad) the agatine pla

ST 32 oTSS Ao o emowec eialimg PlAne

ol the de\nce shall be smod against the gage.

>

The use of 2 pin straightener prior to insertion in the gage 18 permissible.

3. Gaging piane.
4. Drill angle.

FIGURE 2. Gage for lead and tab location for ti-ansistor types 2N328A and 2N329A.
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TABLE 1. Group A inspection
MIL-STD.750 Limieg
Cxemmnstion or rest
Nethod Dereils LTPD Symbel tis Mox Unit
Subgroup 1 10
Vimal and meachanical 20m1 o ——- e=e ——
examination
Subgroup 2 5 .
Collectnr to base cutoff 3038 | Bias cond D; Iego | === | -0.1 {puAde
current Ve = <80 Vde
Collector to emittar voitage o7 Ig = =2 mAdc v cE(sat)
(sanurated)
2N328A Ic = -10 mAde wee | <08 lVde
2N329A Ic = -15 mAde cee | <0.4 |Vde
Forward-current transfer 3076 VCE a 0.3 Vdc; hegp
ratio ICc = -3 mAdc
2N328A 18 4 | -
2N329A LY3 88 .
Subgroap 3 s
Emitter to base cutaff 3061 Bias cond. D; Ieno == | -.08 | uAde
enrrent Vep = -30 Vde
Collector to base cutol! 3038 Bias cond. D; Iceo == [ -.08 | uAde
current VcB = -30 Vae
Breakdown voltage, 3011 Bias cond. D; BVCcEO
callastar to amittar 10 = 80 ;Ade
2N328A 40 == | Vde
2N328A ~38 |. === [Vde
Small -signal short ~circuit 3301 Ve = -5 Ve tntn
forward-current transfare- Ip = 2 mAde
ratio cutoff trequency
2N328A 200 -=- | kHz
2N329A 250 ees | kHz
Suberoup 4 s
el e—
Base amitter voltage 3088 Test cond. A; Vgg(sat] --- | -1.0 | Vac
(asturated) IC = -3 mAdc;
IB = -1 mAdc
Base emitter voltage 3086 Test cond. A; VBE(sat] ~-- | -1.5 { Vdc
{sanirasad) ic = -10 mAagc;
Ig = -2 mAdc
Forward-current transfer 3078 VCE = -1.8 Vde; RFE
ratio IB = -1 mAdc
IN328A 9 3 | ---
3N329A 18 T2 | e=-
POnen Aivm it " 1718 A e R Ve . csa 110 al
vpon CAuR GESAR LL D M2 :] ~ Vo ~obo LEAd I
capacitance Ir = 0;
100kHz <f <1 MHz




TABLE L Group A inspection - Contimaed

ML-STD-750 Limtts
Caamiastion o tos!
thed Bessile LTPD | Srmbel | s | mex | Usit
* Subgroup 3 10
High-tempersture opsration: Ta = +125°C
Callector to base cutoll 3038 Bias cond. D iero o—- -10 | uAde
current Vep = =30 Vic
Low-tamparztare operation: TA » €5°C
Forward-current transier 3078 veg = =0.5 Vde; hyx
ratio Ic = -3 mAdc
IN3I2BA 9 —— | -
INIZA 18 cor | cm=
TABLE 0. Group B inspection
MIL-STD-7%0 Limire
Examsution or test
Mhothed Demiis LTFPD | Symbel [ ] Uwit
Suberonp 1 20
Physical dimensions 3068 See figure 1 == === el
* Subgroup 2 15
Solderablitty 3026 .ea - e | eee
Thermal sbock 1031 Test cond. C e —na cee | cee
(temperature cycling)
Thermal shock 1036 Test condition A o von cew | eam
(glass strain)

Hermetic seal 1071 | Test cand. G or B for tine e -e= [xi0-7| aim
leaks; test cond. A, C, D, ce/s
or T for gross leaks

Moisture resistance 1031 Omit initial conditioning ~me e- con | eew

End pointa:

Caiiecior to tase cutof! 3036 | Biss cond. D; ICBO | "7t | 0 [uAde
current VcB = =30 Vde
Forward-current transfer 3078 Veg = -0.5 Vde; hyp
ratio Ic = -3 mAde
TNIIBA . 18 4“4 -
INS2%A 36 88 | e=-
» Subgroup 3 13

Shock 2016 Nonoperating; 1,300 G. far —-- .- e | eam
0.5 ms, S blows in each
orientation: Xi, Y1, Y3.
and 7.

L and Z;
[} -




TABLI L G -e MIL-6-1$500/110C
WL STD=750 Lissits
Eaeminstion o tos)
Nethed Dereils LTPD| Symbel Mis [V Umit
P 3 - et ok
Vibration, variable trequency | 2086 Noboperating bt o= el Kl
Constant accelaration 20086 20, 000 G; in emch oriemta- -—- — ——- -~
tiom: Xi, ¥y, ¥2, and 21
End points: -
(Same as sohereup 2)
" Subgroup 4 20
Terminal strength 2036 Test condition E R .- -—= ===
(lead tatiea)
End poinis:

Hermetic seal 1071 | Test cond. G or H for fine --- -=- Nx10~7 atm
leaks; test cond. A, C, D, cc/s
ar F for gross leaks

- Subgroup 5 20
Salt atmosphere (corrosion) 1041 --- .- A Tty
p Subgroop 8 10
ﬁiﬁ-@amv‘m‘) lige 1052 | Totg = +300°C (a8% 4.3.4) =TT T T
(nonoperating)
End points:

Coliector to base cutofi 3038 Bias conditica D; Icgo | === | --08 luAde

cs = -30 Vde

Porward-current transfer 307¢ VCE = 0.5 Vdc; hFrE

ratio Ic = -3 mAde
INI28A 14 52 ——
eN3I29A b1 104 oo
4 Suberoun 7 10
Steady -#kaie Oparaiion iife 1027 Pr = 400 W, === == e R
Vep = =20 Vdc (see 4.3.4)
End points:
(Same as subgroup 68)
TABDLE Ti. Group C inspection
AL=STD=730 Limits
Exeminstion or toot
Mothad Deveils LTPD | Symbal Min 1] Unit
Subgroup 1 20
Thermal resistance 181 o7-a | == | 0.4 FC/m¥



MIL -§-19500/110C TABLE ML Group C inspection - Coatinued

AL-STD-7350 Limire
Ezeminstion or teat
Nethed Deveails LTPD | Symbel Nin [ Unit
. Subgroup 3 10
Reststance to solvents — MIL-8TD-202, Method 218 .- - R
(sew 4.4.1)
* Subgroup 3 A=10
High tsmpersature life 1031 Tatg » +200°C oo ew coe | coa
(nonoperating) (nee 4.3.4)
End points:
(Same as subgroup 6
of group B)
. Subgroup 4 A=10
Steady-state operstion lite 1026 | Py = 400 mW; - UONEES [ [
VB = =20 Vae;
(see 4.3.4)
End points:
{Same as subgroup 6
of group B)

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and tnspection. Sampling and inspection shall be in accordance with MIL-6 19500, and as
specified herein. .

4.2 . Qualifieation inspection shall consist of the examinations and tests specti-
fisd in L and II.

4.3 Quality conformance inspection. Quality conformance inspection shall consist of group A, B, and
C inspections.

4.3.1 Group A inspection. Group A inspection shall consist of the examinations and tests specified in
L

4.3.2 Group B inspection. Group B inspection shall consist of ths examinations and tests specified
in tabile I.

4.3.3 Group C inspection. Group C inspection shall consist of the tests specified in tabis II. This
inspection shall be conducted on the inttial lot and thereafter every 6 months during production.

* 4.3.4 Group B and group C life~test samples. Sampies that have been subjected to group B, 340-hour
life~test, may be continued on test to 1, 000 bours in order to satisfy group C life~test requirements.
These samples shall be predesignated. and shall remain subjectad to the group C 1, 000-hour acceptance
evaluation after they have passed the group B, 340-hour acceptance criteria. The cumulative total of
fatlores found during 340-hour tast and during the subsequant interwval up to 1, 000 hours shall be com-
puted for 1, 000-hour acceptance criteria, see 4.3.3.
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Methods of examination and test shall be as specified in

* 4.4.1 Resistance to solvents. Transistors shall be subjected to tests in accordance with
NEPYYY e v T — Y. L R T P Aoa_ i1 [T 1
metnod 210 & MIL-0TD-204. 1D8 IOLOWInE Getails SGall appiy:

(l) Anmuottblmmistnrbodyvheremrnngm been applied shall be brushed.

AMam mmadad e b hall bha ma rv e
{b) After subjection to the tssts, there shall be no evidsncs of mechanical damage to the

device and markings shall have remained legible.

f 3 PREDARATION POR Ny VTNV “

C 2 b & SRECED A LAY & WEY & ie &th ¥V Sndv &

S.1 Preparation for delivery. Preparation for delivery shall be in accordance with MIL -5-19500.
8. NOTES

8.1 Notes. The notea spacified in MIL.-S-19500 are applicable to this specification.

®* 6.2 Qrdering data.
(a) Lead finish if other than gold-plated (see 3.3.1).

{b) Seiectivity oi iead materiai (see 3.3.1.1).

* 6.3 ¢C . mmrg:nlo!m:spocmcmmmmartodﬂthmmm

PTY TP PRy 4o \ fm, Prvaan
to indicate where changes (aadiijons, modificaiion, corrections, delstions) {rom the preovicus issus

were mads. This was doSs as & coavenisncs only and the Covernment assumes nno liahility whatso-
ever for any inaccuracies in these notations. Bidders and contractors are cautioned to evaluate the

‘Gﬁ‘-" “‘.‘l Shim A._.—-..o Ton aad on the tha antiva santant u-!--mnw- of tha mamnnl natations

mmmpmmmmum.

Custodiana: Preparing activity:

Army - EL Army - EL
Navy - EC
Atr Force - 17 Agent:

A - B
RS T i

Army - MU, MI (Project 5861 -0305)
Air Force - 11, 80
DSA - ES
User actviliss: -
Army - AV, SM
Navy - AS, CG, MC, os SH
Air Forcs =1u, 15, 19
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INSTRUCTIONS: In s continuing effort to make our standardizsation documents better, the DoD provides this form for use i
submitting comments and suggestions for improvementa. All users of military standardisation documents are invited to provide
saggestions. This form may be detashed, folded slong the lines indicated, taped along the looes edge (DO NOT STAPLE), and
mailed. in biock 3, be as specific as possibie sbout perticuiar probiem aress such s wording which required inisTpreiaiion, wis
too rigid, restrictive, looss, ambiguous, or was incompatible, and give propossd wording changes which would alleviate the
problerna. Enter in biock 6 any remaris not related to a specific parngraph of the document. If block 7 is filled out, sa
scknowiedgement will be malled to you within 30 days to let you know that your comments were received and are being
coasdered,

NOTEZ: This form may not be ussd to request copiss of documents, nor to request waivers, deviations, or clarification of
snacification reqnirements on current coatracts. Comments submitted on this form do not constitute or imply autborization

fec i

to waive any portion of the referenced documwnt(s) or to amnend contractaal requirements.
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T ALONG THIS LINE.)

(TO DETACH THIS FORM,

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
{See Instructions ~ Reverse Side)

1. DOCUMENT N JMSEN 2 OOCUMENT TITLS

3a NAME OF SUBMITTING ORGANIZATION

& ADDRESS. (Stust, City, Siats, ZIP Code)

4. TYPE OF ORGANIZATION (Merts one)

D VENDORN
[ wean

D MANUPACTUREA

D OTWER (Speairy): ;

8. PROBLEM AREAS
a Porsgraph Number end W .

b RMecornmended Wording:

6. AEMAAKS

Ta. NAME OF SUBMITTER (Last, Firet, Mi) - Oprional

5. WORK TELEPHONE NUMBER (Incisds Ares
Code) — Optionsi

c. MAILING ADDRESS (Strwet, City, State. ZIP Code) -~ Outionat

-BD _PORM 1 428 PREVIOUS EDITION 1S OPSOLETE.

8. DATE OF SUBMIRBION (YYMMDD)




